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AMENDMENTS TO THE CLAIMS : 

This listing of claims will replace all prior versions and listings of claims in the 
application: 

1 . (Currently amended) A display apparatus for displaying an image, the display 
apparatus comprising: 

a matrix display device comprising a plurality of pixels having electrodes, 
an optical state of each pixel being defined by particles moving in a 
fluid between the electrodes dependent on parameters selected 
from at least one of 

a value of a drive voltage, 

a polarity of the drive voltage, [[and]] or 

a duration of a drive period during which the drive voltage is 
present across the electrodes of the pixel; 

a driver for supplying a sequence of the drive voltages across the 
electrodes of the pixel during corresponding successive drive 
periods, each sequence of the drive voltages [[is]] being applied 
according to input image data that produces the displayed image; 
and 

a DC-balancing circuit comprising 

a controller for: 

adjusting at least one of the parameters fef- 
d e term i ning to determine a time- 
average value of the drive voltages for 
the pixel, the time-average value of th e 
drivo vo l tago for cons e cut i ve fie l ds of 
th e pixo l i s being a sum of products of 
the drive voltage values with 



Application No. 10/531,035 
Attorney Docket No. 11543.0023 



corresponding polarities and drive 
period durations, and 

ad j usted adjusting the time-average value 
substantially to zero while the pixel is 
being driven according to the input 
image data that produces tho d i splayed 
imag e, and 

a memory for storing the sum, 

wherein the paramotors aro adjusted i n stops correspond i ng 
to sub fiolds of the f ie ld of th e p i x el controller is 
adapted for 

comparing an absolute value of the sum with a 
threshold number; and 

controlling the driver to supply a reset pulse to 
the pixel when the absolute value of the 
sum surpasses the threshold number . 

2. (Cancelled) 



3. (Currently amended) The display apparatus as claimed in claim 1, further 

comprising a control circuit for driving the matrix display device in a sub-field 
mode wherein grey scales corr e sponding to the sub - fie l d of each p i x el the pixels 
are determined by a plurality of sub-fields receiving the drive voltag e voltages 
during tho corrosponding fio l d , and wherein the drive period is the duration of the 
plurality of sub-fields receiving the drive voltage. 



4. (Cancelled) 
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5. (Currently amended) The display apparatus as claimed in claim [[2]] 1, wherein the 

display device further comprises a temperature sensor for sensing a temperature 
of the pixel, and wherein the controller is further adapted for modifying the 
running tota l sum dependent on the temperature. 

6. (Currently amended) The display apparatus as claimed in claim [[2]] 1, wherein the 

controller is adapted for modifying the running tota l sum non-linearly dependent 
on the va l ue values of the drive vo l tag e voltages . 

7. (Currently amended) The display apparatus as claimed in claim [[2]] 1, 

wherein after an initial period of time required to obtain a desired 
coloration of the pixel, the desired coloration is substantially 
independent from [[the]] a duration of [[the]] a pre-determined drive 
por i od voltage , and 

wherein the controller is adapted for controlling the duration of the pre: 
determined drive period voltage to be longer than the initial period 
of time when tho running total i nd i catos that a polarity of the pre; 
determined drive voltage is opposite to a plural i ty of an i n i tia l drive 

wnlt-irjn rnrrnr . pnnHinq tn thn in i t i a l poriod POlaritV of the Sum . 

8. (Currently amended) The display apparatus as claimed in claim 7, wherein the 

controller is adapted for controlling the duration of the pre-determined drive 
poriod voltage not to oxcood become longer than the initial period of time when 
the polarity of the sum is changed after the initial period of time causos the 
running tota l to ohango s i gn . 
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9. (Currently amended) The display apparatus as claimed in claim [[2]] 7, whoro i n after 

an i n i tia l por i od of t i mo roqu i rod to obta i n a dosirod co l orat i on of tho p i xo l , the 
docirod colorat i on io cubstant i a ll y i ndopondont from th e durat i on of tho dr i v e 
poriod, and wherein the controller is adapted for controlling the duration of the 
pre-determined drive por i od voltage to be substantially identical to the initial 
period of time when the running total ind i catos that a polarity of the pre- 
determined drive voltage i o tho samo a c a plura li ty of an i nit i a l drivo voltage 
nnrrnnpond i na to tho initia l por i od and the polarity of the sum are identical . 

10. (Previously presented) The display apparatus as claimed in claim 7, 

wherein the display device is an electrophoretic display, and 

wherein the pixel comprises two switching electrodes and a further 

electrode, the driver being adapted for supplying the sequence of 
drive voltages to the two switching electrodes and the further 
electrode controlling intermediate optical states of the pixel. 

1 1 . (Currently amended) The display apparatus as claimed in claim 7, 

wherein the display device is an electrophoretic display, [[and]] 

wherein the pixel comprises at least two electrodes, and 

wherein the driver is adapted for supplying the sequence of drive voltages 
between the at least two electrodes for setting a grey scale of the 
pixel by providing a drive voltage lower than a usually applied drive 
voltage which sets a grey level by modulating the duration of the 
drive period during which the usually applied drive voltage is 
present. 
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12. (Previously presented) The display apparatus as claimed in claim 1, wherein the 

display device is an electrophoretic display. 

13. (Currently amended) A method of displaying an image by driving a matrix display 

device comprising a plurality of pixels, an optical state of each pixel being defined 
by particles moving in a fluid between electrodes dependent on parameters 
including a value of a drive voltage, a polarity of the drive voltage [[and]] or a 
duration of a drive period during which the drive voltage is present across the 
electrodes of the pixel, the method comprising acts of: 

supplying a sequence of the drive voltages across the electrodes of oach 
pixel the pixels during corresponding successive drive periods, 
oach of the sequence of drive voltages [[are]] being applied 
according to input image data that produces the displayed image; 

adjusting at least one of the parameters to [[set]] obtain a time-average 

value of the drive voltage voltages for the pixel ; and for obta i ning so 
that the time-average value is a substantially zero timo avorage 
va l uo of tho dr i vo vo l tago across tho p i xo l while the pixel is being 
driven according to the input image data that produces the 
displayed image , the time-average value being a sum of products 
of the drive voltage values with corresponding polarities and drive 
period durations rr.il; 

whoro i n tho t i mo avorago valuo i s basod on a product of tho va l uo of th e 
driv o voltago and tho duration of tho drivo per i od i n a corrocponding 
dr i ve p e r i od of a provious consocutiv e f i o l d of th e p i x e l, th e 
param e t e rs ar e adjust o d i n stops corr e spond i ng to sub fi e lds of th e 
finiH nf thn pixnl thnt pmriunnr, tho dicplavod i mag e comparing an 
absolute value of the sum with a threshold number; and 
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supplying a reset pulse to the pixel when the absolute value of the sum 
surpasses the threshold number . 

14. (Currently amended) A display apparatus for displaying a plurality of images, the 
display apparatus comprising: 

a matrix display device comprising a plurality of pixels having electrodes, 
an optical state of each pixel being defined by particles moving in a 
fluid between the electrodes dependent on parameters selected 
from at least one of 

a value of a drive voltage, 

a polarity of the drive voltage, [[and]] or 

a duration a drive period during which the drive voltage is 
present across the electrodes of the pixel; 

a driver for supplying a sequence of the drive voltages across the 
electrodes of the pixel during corresponding successive drive 
periods, [[each]] the sequence of the drive voltages [[is]] being 
applied according to input image data that produces one of the 
plurality of displayed images; and 

a DC-balancing circuit comprising a controller for adjust i ng at l oact ono of 
tho param e t e rs to s e t a tim e- avorago valuo for oach p i xo l to adjust 
at l oact ono of tho va l uo of tho drivo voltage app li od during a 
cubsoquont sub - fi el d drivo por i od and a duration of tho subsoquont 
cub f i o l d dr i vo poriod wh il o tho p i xe l io boing drivon by subcoquont 
input imago data that producos a cubooquont ono of the plural i ty of 
d i op l ayod i magos, to componcato for tho dr i vo vo l tago appl i od 
during a previou s sub - fio l d dr i vo p e r i od and a duration of th e 
prov i ous sub fiold drivo poriod whi l o tho p i xo l i s boing dr i von by 
prov i ous input imago data that produces a provious ono of th e 
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p l ural i ty of d i cplayod i magoc to obtain a substant i ally zoro t i mo 
av e rago va l u e for oach concocut i vo f i o l d of tho p i xo l , 

whoro i n th e param e torc aro adjuotod i n stops corrospond i ng to cub f i o l ds 
of the fio l d of tho pixe l 

comparing an absolute value of a sum of products of the 

drive voltage values with corresponding polarities and 
drive period durations with a threshold number: and 

controlling the driver to supply a reset pulse to the pixel 
when the absolute value of the sum surpasses the 
threshold number. 
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